Using conventional in vitro extracellular field potential recordings we have investigated both shortand long-term synaptic plasticity in the hippocampal CA1 area of mice infected with ME7 scrapie. In agreement with earlier studies, no changes were seen in the properties of the Schäffer collateralevoked field excitatory postsynaptic potential during the early stages of the disease (up to 160 days, post inoculation, d.p.i) after which time the recorded potentials were seen to attenuate. Also, up to this time no changes were seen in either paired-pulse facilitation or post-tetanic potentiation, which are short-term phenomena associated with brief elevations in presynaptic calcium levels. However, there was a significant shift from the ability of slices to maintain long-term potentiation (LTP) from 100 d.p.i. onwards. In all of these experiments short-term potentiation (STP) was preserved, suggesting that from the time that abnormal PrP becomes detectable, or perhaps even earlier, the mechanisms responsible for stabilizing the maintenance phase of LTP are impaired. This result is discussed in terms of the relationship between STP and LTP and how this might be compromised by the conversion of cellular prion protein (PrP C ) to the scrapie, protease resistant form of PrP (PrP Sc ).
INTRODUCTION
The transmissible spongiform encephalopathies (TSEs) are fatal neurodegenerative diseases characterized by the deposition of amyloid plaques, astrocytic gliosis, and spongiform degeneration of neurones (Fraser, 1993; Prusiner, 1997; Aguzzi and Weissman, 1997) . During the course of the disease there is an accumulation of an abnormal, protease-resistant form (PrP Sc ) of the host-encoded cellular prion protein (PrP C ), a GPI-anchored sialoglycoprotein attached to the outer surface of neurones (Stahl et al., 1990) . The function of PrP C is unknown but studies using transgenic mice lacking a functional PrP C gene suggest that PrP C may be a copper-binding protein (Brown et al., 1997b ) with a physiological role in synaptic function and plasticity (Collinge et al., 1994; Manson et al., 1995) , although this result remains controversial (Lledo et al., 1996) . The presence of PrP C is clearly necessary for the development of disease (Brandner et al., 1996) but the absence of PrP C in the transgenic mice resulted in the loss of a form of synaptic plasticity known as longterm potentiation (LTP) from the hippocampal CA1 region. Hippocampal LTP is by far the most extensively studied form of synaptic plasticity and is expressed as a sustained increase in synaptic efficacy following the simultaneous pairing of an afferent input with depolarization of the target neurone (Bliss and Collingridge, 1993) . The increase in synaptic efficacy in the PrP-null mice decayed to baseline levels within an hour, a form of plasticity known as short-term potentiation (STP). If PrP does play a role in synaptic function one might expect a similar attenuation of LTP in the hippocampus of scrapie-infected mice at the time
